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The Ether RaIl 
By N. Johannsen 

WHAT becomes of the heat radiated by the sun? Only 
1/2 700,000,000 of it strikes the earth, and a few hun

dred times more than that is allotted to the planetary 
family. The planets, on their part, do not retain the 
heat, thus received, but send it out into space. So the 
whole of the sun's radiations, enormous as they are, 
pass out into fathomless space. Just so the radiations 
of all other stars. They are carried olit by the ether 
into the unlimited depths of space. Are they actually 
lost, and do they go out of existence? Hardly. 

Space is unlimited. But is the mass of ether also 
unlimited? Hardly. 

If we could imagine that the mass of ether is limited, 
the same as our atmosphere; and that, though reaching 
far beyond all galaxies, there will be an end to it some
where, and that it is limited in every direction, forming 
a huge ball-what would become of the radiations 
reaching the ether ball's limit? 

Radiations consist of vibrations. The latter cannot 
take place without a substance that vibrates, so the 
rays cannot pass beyond the limit of the ether ball
not into the complete vacuum beyond, because there 
would be no substance that could be vibrated. Nor can 
the rays come to a standstill at the limits of the ball. 

. They will be reflectetl, the same as from a mirror; with 
this dilIerence, however, that the mirror's reflection Is 
only a partial one, while the vacuum's reflection is 
complete, with no loss whatever. 

The ether ball must not necessarily have a true 
spherical shape. It may be a lens, or even have irregu
lar outlines; that does not matter, so far as reflection 
is concerned. Suppose a protuberance of the ether 
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substarice to exist at some place of the outskirts, and 
the ray X to strike the surface at Z. It will be reflected 
twice, or even oftener, with the protuberance, but finally 
will return into the ether ball, no matter in what 
direction. 

There it will be steadily on the go, to and fro, 
traversing the baH from one end to the other, until 
it stdk-es either a stellar body or one of those "worlds 
in the making," about which Professor See has been 
writing as consisting of cold nebulae. Wlhen absorbed 
by one of these, the ray is changed into heat again, 
which remains with the nebula until, at some later 
period, the new world, emerging from that nebula, 
begins stellar life and sends out heat rays of Its 
own into the universe--whereupon the heat, brought in 
by that particular ray X, may be set free again, to 
resume its journeys to and fro in the ether ball until 
it is once more absorbed by some nebula. 

Will it take a long time before the ray finds another 
resting place ? Most likely it will. To traverse the 
ether ball from one end to the other may take a million 
years, and it may have to perform many trips before 
it strikes a nebula and meets absorption. On the other 
hand, the universe harbors an immense quantity of 
such nebulae, and as their mass is exceedingly thin, they 
possess a very large surface by means of which they 
capture the vagrant rays-a surface very large in pro
portion to the mass contained within it. It has been 
computed that the aggregate of their surfaces is hun· 
dreds of millions times larger than the aggregate of 
all stellar and planetary surfaces. 

The "vagrant rays" must not be understood as con
sisting of isolated; rays, occurring here and there. The 
ether ball is full of them. The rays sent out by the 
sun at any one moment will spread out in every direc
tion and will successively pass through every point of 
the ether ball, excepting only the places where they 
have been intercepted by some nebula, star, or planet. 
Thus, almost every cubic inch of ether is constantly 
being traversed by rays coming from the sun, and not 
only from our sun but from all other suns, stars, and 
planets as well-and not only from these, but also from 
the reflections of the ether ball's outskirts. In conse
quence, all exposed surfaces within the universe receive 
a' unif.orm supply of celestial r·adiation. True, this 
supply is quite small, and hardly measurable; but it 
Is there, all the same. 

Have we any evidence of its existence? We have. 
It is given by the fact that in clear moonless nights, 
be they ever so dark, there are certain places in the 
skies, the "coal sacks," decidedly darker than the rest 
of the sky. This sho·ws that the great bulk of the sky 
gives us some light, faint as it Is, in addition to the 
light coming from the stars. Why the coal sack re
gions exhibit such intense darkness has not been ex
plained; but the fact that they do it proves most 
conclusively that the rest of the sky, by far the great
est part of it, is constantly shedding some light and 
heat upon us, making every particle of the universe 
the receiver of this steady radiation-;perhaps the coal 
sack regions, too, but not in a way visible to us, be
cause all the rays received there are absorbed and 
none reflected. Possibly the coal sacks represent a 
primary stage of "worlds in the making," where all 
the radiation received is used for developing a new 
nebula-this being the reason why no rays are sent 
out or reflected by them, and why they . are so dark; 
the luminous nebular state being only a subsequent 
stage of their development where they are under 
strong one-polar electrical excitement, strong enough 
to overcome the mutual attraction of the nebula's parts 
and to bring about a certain repulSion which causes 
branches or arms to flow out at opposite sides of the 
nebular mass . 

Were there no such non-luminous primary stage we 
might well ask the question: Inasmuch as even the 
faintest nebula is brighter than the sky, how could 
it acquire its own luminosity from outside, i.e., from 
a source of light weaker than itself? The greater 
luminOSity of all nebulae clearly shows that they 
radiate more light and heat to the sky than they re
ceive from it. Now we know that radium is doing 
just such a thing: it radiates light and heat and at 
the same time receives and absorbs heat rays from 
the surroundings, being always about three degrees 
colder than the surrounding temperature; but the 
circumstances are quite dilIerent, radium disintegrat
ing and thereby transforming its own latent heat into 
free thermal heat, whereas the dark nebula is bound 
to do the reverse--acquiring the free radiation heat 
of the ether ball and transforming it into latent heat, 
of which it has to store up a stupendous amount be
fore it can enter the luminous stage. If we consider 
the immense amount of heat radiated by the sun from 
its early nebular state down to the present (not only 
the heat derived from shrinkage but also the much 
larger amount due to disintegration of radium and 
other substances) we may get an idea of the amount 
of heat which had to be fed into the dark nebula be
fore it could enter the luminous stage-all of which 
heat had to be derived from the radiant heat travers
Ing the ether ball-small as it is in intensity, yet al
most boundless in aggregate amount. 

According to the foregoing, two important points 
lllay be deduced from the existence of the celestial 
"coal sacks"; {irst, they prove the outskirts of the 
heavens to be slightly luminous, for without such 
luminOSity the whole sky would be as black as the 
coal sacks; second, they prove the coal sack regions 
to be stronger absorbents of light and heat than the 
rest of the sky; which greater absorption can only 
be explained by the heat requirements in building up 
the first stages of a new nebula. Maybe that the coal 
sacks will gradually shrink down to a luminous stage, 
whereupon fresh coal sacks will appear elsewhere. 

The assumption of an ether ball may prima facie 
seem a matter of grave doubt. It will at once raise 
the questions: what should compel the ether to re
main within the limits of the ball? Why should it not 
follow the tendency of all gases, unless confined, name
ly, the tendency to expand? Why should it not ex
pand further and further, out into the vacuum beyond ? 
Is there any power able to check that expansion, and 
to keep the mass of ether within limited bounds? Such 
a power. exists, indeed. 

Hydrogen has for a long time been, considered a 

"permanent" gas, until, under the influence of great 
pressure and intense cold, it was reduced to the liquid 
state. By sufficiently decreasing its temperature it 
can be liquefied without applying pressure; in fact, not 
only liquefied but solidified. This law applies not 
only to hydrogen but to helium, coronium and to any 
other gas. Why not to ether as well? 

The temperature of the efuer ball is not the low
est possible temperature existing in space; beyond the 
ball it is lower. Will the ether's heat radiate into that 
coIner vacuum beyond? It cannot do that, because 
radiation means vibration, and in trans-ethereal space 
there is no substance that can vibrate. The heat, 
therefore, cannot leave the ether ball-radiation to 
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the outside being prevented in a similar way as in 
the thermo-bottle or in the electric flat iron. But 
what restrains the ether itself from darting into that 
vacuum ? Because that would mean expansion, and the 
ball's ether is already expanded to the limit where any 
further expansion (identical with further cooling) 
would mean condensation-either to the liquid or to 
the solid state. 

Here we arrive at the physical basis for the ex
istence of an ether ball: the ether's temperature is 
not the lowest that exists in space, but it is the low
est than can keep ether in a gaseous condition, and 
this naturally puts a limit to further expansion .• 

There are three chief requirements for "worlds in 
the making"-heat, gases and solid substances. The 
source of the latter has been explained by Arrhenius, 
See and others: the vapors of such solid substances 
are thrown out, at times of violent action, by the sun 
and the stars, out to distances where the surround
ings are cool enough to 'allow those vapors to congeal 
into minute particles, and these are carried forward 
into the depths of the universe by radiation pressure. 
To some extent the solid substances seem to be sup
plied also by old worlds bursting up. As to the source 
of the gases (the second requirement), it seems the 
ether ball contains them and supplies them-in fact, the 
so-called ether may consist of nothing but those gases, 
especially helium, hydrogen, etc., highly attenuated. 
The working of these two gases is very peculiar; they 
are abundant in n ew worlds (and presumably also 
with worlds in the making) but di·sappear w'hen the 
worlds are getting old and cold-disappearing into 
ethereal space. (The idea that ether consists of 

nothing but highly attentuated ihydrogen, etc., has been 
disputed because the vibrations of the hydrogen's 
molecules are said to be too large to transmit the very 
small vibrations of light; but then, have the ether's 
molecules any smaller vibrations? Again, if cold hy
drogen absorbs the rays of incandescent hydrogen, but 
not those emitted by other incandescent substances, 
does not that clearly prove the hydrogen, and not 

the ether within the hydrogen, to be the transmitter 
of the lig'ht coming from those other substances?) As 

to the source of heat (the third requirement), this bas 
been assumed to come chiefly from contraction, the 
same as is the case in the sun-without considering 
that only gases, when contracting, yield a large supply 
of heat, whereas the solid substances, such as build 
up new worlds, have already contracted to the last 
stage. Also the mutual collisions of these small solid 
substances, taking place here and there, have been 
thought of as a great source of heat, but the heat of 
such stray collisions will quickly be radiated Bnd 
does not count. The real, inexhaustible source of 
heat must be found in the rays fiIHng the ether ball, 
though the manner of utilizing this heat, in building 
up new worlds, remains for future investigation, the 
same as so many other mysteries of the universe. 

Storage Batteries or Reversible Batteries? 
A WRITER in the English Mechanic suggests that the 

word storage applied to batteries is not correct, as elec
tricity is not stored up, but rather a quantity of the 
active elements, and it is the chemical changes that 
ensue which cause a current to flow when discharging. 
He suggests that "reversible" would be a better term 
than "storage." 

·The foregoing assumption may not seem to agree with 
Gay-Lussac's well-known experiment, from which he con
cluded that air, or gas, when expanding into a vacuum, is 
not cooled by the operation. This conclusion, however, has 
not been conflrmed by su!:1sequent experiments which proved 
that the expanding air, contained In vessel a, Is actually 
cooled, whereas the vacuum vessel b, Into which a part ot 
a's air flows, Is heated. It is heated because the kinetic 
energy of the Inrushlng air Is transformed Into heat. No 
8uch heating would materialize on the part of the ether 
ball's outskirts, If these were to expand-not Into a closed 
vessel, but into open, unlimited space-there only the cool
Ing effect of the ether's expans'ion could take place, without 
a corresponding heating effect on the part o-! the ether ex
pelled from the ball. Another force, tending to check 
unlimited expansion of the ether ball, must be found in the 
principle of "gaseous cohesion" the existence of which has 
been proved by many experiments. Such gaseous cohesion 
Is negligible under ordinary temperatures (which counteract 
It) and under ordinary pressures (which entirely eclipse 
It, at ordinary temperatures), but It becomes 'more and more 
Importan t the lower the temperature of the gas. The nearer 
a gas comes to that degree where it assumes the soUd 
state. the less will be Its expansl ve force and . the greater 
Its force of cohesion u'ntll, when reaching the liquid or 
solid state, cohesion rules supreme. Just so with the ethereal 
substance-at 80me very low temperature the Increasing 
force ot cohesion and the diminishing force of expansion will 
check further expansion. 
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